Preliminary results are presented from spectroscopic data in the optical range of the Galactic ring nebulae NGC 6888, G2.4+1.4, RCW 58 and Sh2-308. Deep observations with long exposure times were carried out at the 6.5m Clay Telescope and at the 10.4m Gran Telescopio Canarias. In NGC 6888, recombination lines of C ii, O ii and N ii are detected with signal-to-noise ratios higher than 8. The chemical content of NGC 6888 is discussed within the chemical enrichment predicted by evolution models of massive stars. For all nebulae, a forthcoming work will content in-depth details about observations, analysis and final results (Esteban et al. 2015, in prep.).
Introduction
Half a century has already passed since Johnson & Hogg (1965) pointed out the possible link between stellar evolution and the presence of fuzzyfilamentary, ring-like shells around Wolf-Rayet stars. Today, the origin and evolution of ring nebulae is certainly much better understood within the evolution of massive stars around and above 20 M . These circumstellar bubbles of ionized gas actually represent material of the surrounding medium swept up during the mass loss episodes experienced by their massive progenitors (see e.g. Weaver et al., 1977; Freyer et al., 2006; Toalá & Arthur, 2011) . A genuine phenomena that emerges from the interaction between the stellar wind and the environment, whose largescale effects are observed in the chemical history of star-forming galaxies (e.g. López-Sánchez & Esteban, 2010) .
The classification of ring nebulae includes an interesting group: the ejected and wind-blown types as defined by Chu (1981) . These ring nebulae show the presence of processed stellar material in their chemical composition. An enrichment process is behind these chemical traces. Through efficient dredgeup and mixing processes boosted by deep convective layers, nucleosynthetic products are transported from the stellar core to the surface. These products are mainly ejected during the post-main sequence, especially in the red supergiant (RSG), luminous blue variable (LBV) and Wolf-Rayet (WR) phases. This particular group of ring nebulae stands as powerful channels of information connected to the chemical history of previous evolutionary stages. Thus, their study is a unique approach to test our knowledge about massive stars, looking for a consistent picture between both stellar and nebular stories.
Because of their inherent low surface brightness (F(Hβ) ≤ 10 −15 erg/s/cm 2 /arcsec 2 ), the study of ring nebulae from their emission line spectra is indeed a challenging task. In the early 90s, Esteban and collaborators presented the first systematic study of the chemical composition of 11 Galactic ring nebulae (e.g. Esteban et al., 1992) . From deep spectroscopic data obtained from 2.5-4m telescope classes, these authors conducted a comprehensive analysis about the history of the stellar progenitors from the constraints given by the nebular story (Esteban et al., 1993) . More recently, and mainly using a 3.5m telescope, Stock et al. (2011) have enhanced the sample of studied ring nebulae so far, even adding 3 ring nebulae of the Magellan Clouds. Consistently, the results show that ring nebulae containing stellar ejecta present overabundances of He and N, and a deficiency of O. A substantial fraction of O is transformed into N in the stellar interior via the activation of the ON chain and the He excess that remains until the activation of the 3α reactions. This enrichment pattern is in agreement with the stellar nucleosynthesis of the H-burning through the CNO cycle during the main sequence of massive stars.
For decades, a dramatic lack of reliable determinations of C abundances in any ring nebulae has hindered the full knowledge of the CNO cycle trace. The main spectral lines of C are either faint and challenging for detection as the recombination line C ii 4267Å, or either inaccessible from ground telescopes, requiring space facilities, as the doublet C iii] 1907+09Å. Recently, our research group reviewed the chemical composition of NGC 6888 with an improved accuracy (Mesa-Delgado et al. 2014; hereinafter, MD14) and reported the first detection of the C ii optical feature in this proto-typical ring nebula that is confirmed in this work.
The present proceeding represents a preliminary taste of our renewed interest in reviewing the chemical composition of the brightest Galactic ring nebulae as revealed by deep spectroscopic observations with 6.5m and 10.4m telescopes. The final results will appear in a forthcoming work, including indepth details about observations and analysis (Esteban et al. 2015, in prep.) .
Observations
Making use of northern and southern facilities, we have collected the deepest spectroscopic data of the group of Galactic ring nebulae NGC 6888, G2.4+1.4, RCW 58 and Sh2-308. On the one hand, NGC 6888 and G2.4 + 1.4 were observed with the OSIRIS spectrograph at the 10.4m Gran Telescopio Canarias. Within its capabilities, this spectrograph provides a slit of 7.4 along the spatial direction, allowing us to simultaneously target multiple nebular areas and bright knots. On the other hand, single slit positions were observed on the brightest zones of G2.4 + 1.4, RCW 58 and Sh2-308 using the Magellan Echellette (MagE) spectrograph at the 6.5m Clay Telescope. In all cases, extractions of knot sizes, 3 to 8 , were considered to maximize the signal-to-noise ratio of the final spectra. The two-observation campaigns were carried out with a slit width of 1 , covering the optical range with a spectral resolution of about 3000. Total exposure times of 1.4 hours were used in the OSIRIS observations, while times between 1.2 and 2.5 hours were used in MagE.
At first look, the outstanding quality and depth of these new observational data are well remarkable in the spectrum of NGC 6888. In Fig. 1 , we compare the HDS spectra of NGC 6888 (MD14) with the recent OSIRIS observations. Both spectra represent similar extracted areas of about 1 × 4 , located in positions on the bright arc to the northwest of the central star WR136, with similar integration times of 1.4 hours. The comparison is centered in the spectral ranges populated by recombination lines (RLs) of heavy-elements, and clearly reveals the superior result of the OSIRIS observations. The C ii 4267Å is well detected in this new dataset with a signal of about 8 over the continuum noise (σ). Almost featureless in the HDS observations, the O ii RLs appears blended among them and other lines. The eight transitions constituting the O ii multiplet 1 seem to be detected, where the brightest features are blended at 4649+51Å with a signal of about 17σ. N ii and N iii RLs are also detected, though their emission may be affected by continuum pumping (Escalante & Morisset, 2005) . The high-ionization feature of He ii 4686Å is also detected, making plausible the detection of the C iii line at 4647Å, the brightest feature of the transition 3s 3 S-3p 3 P 0 .
Preliminary results
The analysis of emission line spectra allows us to determine the chemical composition of these ring nebulae. Using the traditional methodology, He abundances are calculated from dereddened flux ratios of culate total abundances of He, N, and O with high accuracy (≤ 25%) in such faint objects as ring nebulae. The first results confirm the chemical enrichment previously reported in Sh2-308 and RCW 58, as well as the absence of enrichment in G2.4 + 1.4 (see Esteban et al., 1992) . In NGC 6888, both the new analysis of four OSIRIS extractions and the previous work by MD14 confirm the chemical enrichment by CNO cycle products. The final abundances derived by these studies are shown in Fig. 2 together to the chemical enrichment traces predicted by the Geneva models for non-rotational evolution of stars with masses of 25, 32, 40 and 50 M (Ekström et al., 2012) . These multi-positional analysis do not show any significant real abundance spread, favoring the presence of chemically homogeneous material within uncertainties. For instance, the optimal accuracy reached in the He abundances points out that, if chemical inhomogeneities may be presented in NGC 6888, they would produce chemical variations lower than 1% across the nebula.
For the first time in an ejecta nebula, the C/O abundance pattern is determined in a consistent manner from good detections of C ii and O ii RLs. In comparison with the OSIRIS results, we find that the C abundance derived by MD14 actually represents a higher limit (the highest C/O ratio in Fig. 2) . Then, we estimate that the mean [C/O] ratio is essentially 0, consistent with the solar reference within the abundance errors. It is also consistent with the model predictions, where no C is produced in the CNO synthesis. In Fig. 2 , the N enrichment becomes quite clear exploring the [N/O] ratio, which shows an average value of about 1. Certainly, the Ne/O ratio presents a puzzling behavior. An average value of −0.3 is observed in the [Ne/O] ratio, much lower than the predicted Ne enrichment by the models. As MD14 suggested, this behavior might be related to a higher efficiency of the NeNa cycle, higher than the assumed by current models, which also seems to correlate with the observations of Na deficiencies in the surface of yellow giant stars (Denissenkov, 2005) . Finally, combining the abundance ratios of C/O, N/O and He/H and the characteristic lifetime of massive stars in the WR phase to develop such a bubble as NGC 6888 (see MD14), we constraint the mass of the stellar progenitor to be of about 40 M .
